The article presents the results of analyses on the impact of interest rates on changes in zloty deposits of households. In the article a comparison was made of the effects of using the two chosen methods of extracting the cyclical component in time series and the impact on performance of interest rates as predictors of cyclical turning points of deposits. The obtained results indicate that the choice of the method influences the identification of turning points. Irrespectively of the method used to extract a cyclical component, the interest rate on new deposits performs better than the interest rate on outstanding amounts of deposits in predicting turning points of zloty deposits of households.
Introduction
Interest rate is a principal monetary policy tool. Managing the level of interest rates the National Bank of Poland on the one hand influences the shaping of loans demand, on the other -affects the supply of deposits 1 . The final level of interest rates on zloty deposits of each group of clients depends also to some extent on the decision of banking managers who take into consideration such factors as: how much additional deposits bank needs to gather to finance the rise in lending activity, what is the level of competition from other banks in gathering deposits and, finally, what is the expected level of interest rates in the near future. It is worth emphasizing that empirical analyses confirm that interbank loans interest rates are completely or almost completely transmitted to households deposits interest rates 2 .
The increase in interest rates on deposits enhances the propensity of households to save money. The response of households to changes in interest rates on deposits can be weakened or strengthened by the expected rate of return on other forms of investing the available funds such as mutual funds, the stock market and Treasury bonds. The willingness to save money on deposits is also influenced by macroeconomic situation of the country and the level of income obtained by the household 3 .
The aim of the article is to evaluate the relationship between the level of interest rates and changes in zloty deposits of households. The performance of interest rates as leading indicators in relation to the zloty-denominated deposits will be considered under this study. The analyses will be conducted on the basis of cyclical component of the time series of the above variables.
The additional aim of the article is to make a comparison of the effects of using the two chosen methods to extract a cyclical component -the growth rate cycle approach (based on the rate of growth) and the deviation-from-trend approach (by means of the Hodrick-Prescott filter) 4 .
The effect of using these two methods on establishing the turning points in time series and the length of leads of interest rates in relation to the reference variable will be evaluated under this study as well.
The analyses will be conducted on the basis of data from the National Bank of Poland, concerning the average interest rate on new deposits and the average interest rate on outstanding amounts of deposits of households. These data are available on a monthly basis and cover the period from January 2004 to April 2013 5 . In addition to interest rates in the analyses the author will use statistical data concerning the value of zloty deposits of households (according to the balance sheet of banks at the end of the month) 6 .
Methodology of analyses
The data concerning interest rates and the value of deposits were transformed into a comparable form for the purpose of analyses. The two methods were used to extract the cyclical component of variables. In the case of the first method (deviation-from-trend approach)
seasonal and irregular fluctuations were removed from the time series of variables with the use of ARIMA-X12 procedure available in Gretl. After removing irregular and seasonal fluctuations the time series (y t ) consists of a growth component called also a stochastic trend (g t ) and a cyclical component (c t ). One of the most popular method in deviation-from-trend approach is the Hodrick-Prescott filter 7 . Application of this filter to seasonally adjusted data allows to get a nonstationary trend component and a stationary cyclical component. To obtain the values of the stochastic trend (g t ) with the use of the Hodrick-Prescott filter we must solved the following programming problem 8 :
( 1) where:
λ -smoothing parameter.
The smoothing parameter penalizes the acceleration in the growth component relative to the cycle component. The higher is the value of λ the smoother trend is obtained with the use of the Hodrick-Prescott filter. If λ is equal to 0, the trend component will be just the observed series. In turn, if λ goes to infinity, the trend component will approach the linear trend. The value of λ recommended in the business cycle analysis depends on the frequency of data. In the case of monthly data it is usually set to 14,400 9 . A cyclical component used in the analyses in this article has been obtained by subtracting the trend (g t ) from the actual value (y t ) 10 . The resulted variables of the cyclical component are marked with letters _hpc.
The second method which is used to extract the cyclical component is based on the growth rate cycle and involves estimating the year-over-year growth rate for each month 11 . Because of further operation on the time series "1" is added to growth rates in order to avoid problems with values below zero (2) . This transformation allows to get variables without a long term trend and with seasonal fluctuations reduced to some extent. Because of this reason the growth rates in the business cycle analyses are treated as a trend filter 12 .
( 2) As a 
Analysis on the basis of the cyclical component extracted with the use of the method II
In the second method used to extract the cyclical component the time series are shortened by twelve observations because of the transformation of data to year-over-year growth rates. The variable opr_n_c which shows cyclical fluctuations of the interest rate on new deposits signals all the turning points of the reference variable dep_c ahead (Figure 3 ). In both series there is one cycle between the upper turning points. Three phases can be identified here. The above analyses have confirmed that the variable which is especially valuable is the interest rate on new deposits which signals in advance the changes in the above deposits'
segment. This implies that this variable should be a component of a composite leading indicator used for signaling the cyclical changes in the zloty deposits of households. This variable can also be included in an econometric model as one of the principal independent variables explaining the shaping of the above category of deposits.
The second variable discussed in the article -the interest rate on the outstanding amounts of deposits of households shows weaker leading properties because not all the turning points of this variable signal in advance the changes in the deposits of households. Moreover, the correlation analysis indicates considerably shorter lead of this variable in relation to the reference variable.
The choice of the method used to extract the cyclical component in the time series influences the identification of the turning points and also has impact on the length of lead of a variable representing the interest rate in relation to the reference variable, as well as the strength of the relationship between variables. In the case of the cyclical component of zloty deposits of households which has been extracted with the use of the method II (the growth rate cycle), the turning points appear from three to nine months earlier in comparison to the method I (the deviation-from-trend approach). The average lead of variables representing the interest rates in relation to the reference variable is shorter in the turning points in the case of the method I. Moreover, the relationship between the cyclical components of interest rates and the reference variable is a bit stronger in the case of the deviation-from-trend approach.
Notes

